The present paper reviews the wastewater reuse regulations, practices and applications of countries around the Mediterranean Region, particularly focusing on reuse practices for municipal and industrial uses. Water scarcity and water need is established in Mediterranean countries using international indexes for a cross-border comparison of water availability specifically for fresh water supply for municipal and industrial applications. Wastewater reuse criteria based on necessary, application specific, treatment output quality are presented. Data for each individual country is reviewed, and the regulations governing each country around reuse and applications are summarized, focusing, when appropriate, on the production and use of reclaimed wastewater for municipal and industrial applications. Also a critical overview of the guidelines and regulations governing these countries is presented. After considering multiple parameters associated with adoption of municipal and industrial wastewater reuse, such as water supply and scarcity, country and regional parameters, as well as possible applications, we note that adoption is accelerated in countries that have stronger economies and higher water needs. This development is fueled by favorable guidelines and regulations; conversely it is hindered by prohibitive guidelines and regulations. Wastewater reuse for municipal and industrial applications so far remains a whimsical game of culture, perception, religion, available technology and politics. An increasing trend in wastewater treatment plant construction and planning is seen in almost all the countries of the Mediterranean region. In addition, reuse water standards are in the process of being developed in a way that will clearly take into account the local conditions while reasonably safeguarding the public health. Wastewater reuse for municipal and industrial applications in Mediterranean countries remains at the beginning stages of adoption and the potential for improvement is open.
INTRODUCTION
The Mediterranean offers a coastline to 21 countries yet the countries in this area are divided into 3 continents, and many more cultural subgroups. This paper is interested in reviewing wastewater reuse needs, practices and guidelines for Mediterranean countries, particularly focusing on wastewater reuse applications for municipal and industrial reuse when appropriate.
In the first section of this paper it is considered whether water need is indeed the main driver of wastewater reuse adoption. Water scarcity and water need is established in Mediterranean countries using international indexes for a cross-border comparison of water availability and specifically fresh water supply for municipal and industrial applications.
In the second section of this paper the wastewater treatment phases are outlined, in relation with the quality of treated wastewater, and its applicability for reuse, as wastewater treatment standards and practices vary significantly among the Mediterranean countries. Each country adopted guidelines that can be compared to those of WHO or USEPA. In this paper the national guidelines are primarily compared against the USEPA ones, as they are more stringent.
In the third section of this paper a detailed review of each Mediterranean country is given focusing on fresh water availability, general country characteristics, policies and regulations in place, wastewater treatment practices, and wastewater recycling and reuse applications, specifying when appropriate applications for municipal and industrial reuse. Emphasis is given on whether there is a direct link between the guidelines, laws and regulations of Mediterranean countries and the adoption of wastewater reuse practices for municipal and industrial applications.
From the 21 Mediterranean countries, 16 are reviewed in detail. Less attention is given to Monaco because of its small size and lack of independent water resources. Also the countries of the former Yugoslav Republic (Slovenia, Croatia, Bosnia and Herzegovina, Montenegro) and Albania are not studied in detail because of their general lack of infrastructure and consequently general lack of wastewater reuse practices and legislation.
In the fourth and last section of this paper a comparative review of guidelines and regulations governing Mediterranean countries is given, in order to determine whether a pattern of accelerated wastewater treatment, recycling and reuse can be established through the adoption of guidelines and regulations.
WATER SUPPLY AND WATER SCARCITY
The countries around the Mediterranean have significant levels of water scarcity, have increased water demand due to population influx, and are experiencing seasonal demand due to tourism (Iglesias et al., 2007) . The above mentioned problems will only exacerbate in the forthcoming decades due to population increase and water consumption per capita increase (United Nations, 2006). Even though the total annually available volume of water per country in some instances might appear sufficient, geographical constraints and seasonal variations make for an insufficient water supply in most coastal areas (EUWI, 2008) .
A number of indicators have been used to show the water availability profile for each country, thus quantifying the available supply of water. The level of supply of water and water availability is one of the main drivers of large scale wastewater reuse. In this paper the Total Actual Renewable Water per capita (TARWR) is used. The later indicator is tracked by the Food and Agricultural Organization of the United Nations (FAO) and thus can be deemed impartial for the purposes of this paper (FAO, 2009) . It is noted that not all data was available for each country and that is due to country reporting practices, political situations, age of the country, as well as state of development of each country, reasons that are outside the scope of this paper to evaluate. The main indicator used is TARWR because it is an indicator that is internationally tracked as part of the Millenium Development Goals Indices (MDGI) of the United Nations.
In this paper, the total water withdrawal actual (TARWR actual) per capita which corresponds to the total annual amount of water withdrawn per capita is used. Whereas TARWR shows the total number of available resources per country, TARWR actual is a more pertinent indicator since it shows the actual water availability. This allows the calculation of the percentage of total actual renewable freshwater resources withdrawn (TARWR actual). The data is tabulated in Table 1 below. The countries of interest are shown in column 1, broken down by continent, Europe, Asia, and Africa. The total population in each country is shown in the second column, to give an indication of the size of each country. The third column show the TARWR data as reported by the FAO. The following columns allow to have a more complete picture of the TARWR usage since they include data for TARWR usage for freshwater usage and for agricultural usage. Since data is reported at different dates for each country the last column gives the date the data was reported. Also it is noted that some data is missing and this is due to the countries' reporting practices. In Table 1 other indicators are also tabulated that show a more complete picture of the water supply, establishing though the water need for each country. The percentage of total actual renewable freshwater resources withdrawn is the total freshwater withdrawn in a given year, expressed in percentage of the actual total renewable water resources (TRWR_actual Table 2 , three thirds of the countries around the Mediterranean have an MDGWI higher than 20%. Even though data is not available for all the countries around the Mediterranean, it is noted that the countries that are in the Mediterranean region currently are or will soon be facing severe water crises. When e MDGWI reaches above 20% water management becomes a concern in the country's economy (MDG, 2010; Angelakis et al., 2007) .
What characterizes the Mediterranean countries, especially the ones in North Africa and the Middle East, is a severe water imbalance, especially in the summer months that cannot be shown by the Water Stress Index, the MDG or the TARWAR indicators alone. This imbalance is due to uneven precipitations, high summer temperatures, increased demands from tourism and continuous demands for irrigation in the summer months (Fatta and Anayiotou, 2007) . Further to the above, the observed climate change has resulted in an increase in the extreme temperatures and in uneven precipitation.
It should be noted that in general it has been observed around the world that of the total volume of fresh water used in a country an estimated 65% is used for irrigation and withdrawals for industry are about 20% and those for municipal use are about 10% (Cosgrove and Rijsberman, 2000) . From the data that is available for the Mediterranean countries the above percentages are on average higher for industrial and municipal water withdrawal in the Mediterranean countries, to 20% and 27% respectively (see Table 3 ). The latter stands as an additional indication that the countries around the Mediterranean are severely water stressed. As described above, there is a real need for water in the majority of the countries around the Mediterranean, especially for municipal uses (on average it is three times more than the average around the world, or almost 28% compared to 10%. The need for wastewater reuse around the Mediterranean would be considerable and it is worth investigating whether that need is enough of a driver for wastewater reuse adoption.
Water demand in the Mediterranean region is driven by: existing climate conditions as well as climate changes due to global warming, agricultural activities, urban activities, increases in tourism, as well as some industrial applications. Amongst the variety of long term strategies for alleviating the water shortage problem are: geographic transfer of water (transfer of water from areas of overabundance to areas experiencing scarcity), seawater pumping and desalination (removing salt from seawater and treating it to improve water quality), reduction of water consumption through better water management, rainwater harvesting, and wastewater treatment and reuse (Kalavrouziotis and Aslan-Alaton, 2008). The levels of TARWR Index for the Mediterranean countries is graphically depicted in Figure 1 .
Figure 1. Map of countries around the Mediterranean highlighting water stress levels
The TARWR index and the MDGWI for each country were used for this depiction, darker color indicating a greater need in water. From Figure 1 it can be observed that there is a clear inequality in the available water supply for human consumption. Graphically it can be observed that it is the countries of the lower part of the Mediteranean that have the highest water needs, thus, those countries theoretically have the highest potential for water reclamation and reuse.
In this paper the regional needs within each country are not investigated although it could alter the water need profile for countries like Greece, which, due to geographical reasons, have a high diversity of local water indexes.
WASTEWATER TREATMENT PRACTISES AND WATER REUSE CRITERIA
Wasterwater reuse has traditionally been reserved for agricultural use ( Conventional wastewater treatment process comprises of three distinct phases, each one yielding different effluent quality. Primary wastewater removes just settable solids from wastewater, and thus the quality of treated wastewater produced makes it inappropriate for reuse. Despite this, a large number of wastewater treatment plants, especially in the Asian and African part of Mediterranean comprises solely of primary treatment. In our present day, it is considered as the absolute minimum level of treatment before water is discharged. Some countries (Palestine, Syria, Libya) are still struggling to achieve this minimal level of wastewater treatment.
Secondary treatment refers to the removal of postulate and dissolved organic matter and to the oxidation of ammoniac nitrogen, by microorganisms. Some pathogens and hurtful substances are also removed during secondary treatment. Secondary treatment is the most common treatment practice in most Mediterranean countries. Most wastewater reuse applications that involve human contact are limited to water effluent from tertiary treatment. Such water can also be used for ground water recharging (Levine and Asano, 2004 ).
The applicability of reclaimed water for municipal and industrial applications is dependent upon the degree of wastewater treatment. As shown in Table 4 the applications relevant in this paper depend on tertiary treatment outflow. Table 4 is based on water quality reuse criteria set by the U.S. EPA for quality of reclaimed water (Duncan, 2004) .
In this paper the applications for wastewater reuse that have been considered as municipal and industrial applications are landscape irrigation, industrial recycling and reuse, recreational and environmental uses, non potable municipal uses and potable municipal uses. Special mention is made for groundwater recharging. 
WASTEWATER REUSE PRACTICES AROUND THE MEDITERRANEAN FOCUSING ON MUNICIPAL AND INDUSTRIAL REUSE APPLICATIONS
In this section each country explored is considered and an overview of water availability and needs, the wastewater reuse and recycling practices, and the guidelines of each country around wastewater recycling and reuse are considered.
Each country around the Mediterranean Basin has a different character as far as wastewater reuse for municipal and industrial applications is concerned. Countries around the Mediterranean have some of the most advanced profiles of water reuse around the world, equivalent to countries like the USA, Japan and Australia. Among the Mediterranean countries, Israel, Cyprus and Spain are leading in water reclamation and reuse technologies and applications. All countries are explored separately in terms of their reuse profile.
Data on the type of water reuse applications and the estimated total daily volume of reclaimed water in the Mediterranean countries have been tabulated and presented in Table 5 .
In Europe: Spain: Spain is at the Western edge of the European Mediterranean Countries, with one side on the Atlantic and the other on the Mediterranean. Spain has a population of close to 45 million people. Spain has a TARWR per capita of 2443 m 3 yr -1 , a level that sustains food production and the MDGWI last reported in 2010 was 29%. Spain on the side of the Atlantic experiences no water scarcity problems, whereas Spain on the side of the Mediterranean faces the arid and semi-arid climate of most Mediterranean countries.
Spain has a very good wastewater treatment infrastructure. In Spain, even though agricultural irrigation is the main driver of treated wastewater reuse, the trend is towards reuse for environmental purposes. In 2007 regulations were created for urban wastewater reuse in Spain. The Spanish water law (1985) and the Regulation for the Public Hydraulic Dominion (1986) are the main guidelines (Salgot and Pascual, 1996) .
Reuse is taking place mostly in the coastal zones of the Mediterranean as well as other coastal regions, as well as around Madrid and Vitoria-Gaztei (Inglesias Estaban and Ortega de Miguel, 2008). Spain has acquired the capability of tertiary wastewater treatment and has been actively promoting the reuse of treated wastewater in municipal settings. Starting in July 2000 treated municipal wastewater has been used in applications like the golf course irrigation in Ginora, Spain (Candela et al., 2004) . In Spain, municipal wastewaters is currently used in landscape irrigation, in the restoration of wetlands, firefighting, and for road washing. For example in the area of Costa Brava (Portbou, Colera, Port de la Selva and Cadaques), tertiary level outflow is used for landscape irrigation, firefighting, boat cleaning, and street cleaning. Table 6 shows an example of the distribution of wastewater in its reuse for the country of Spain, highlighting the 80% distribution for agriculture, 20% distribution for other uses. The total volume of wastewater reused in Spain in 2004 was 1,117,808 m 3 d -1 (Iglesias, 2005) .
France: France has a population of over 62 million people, and like Spain, has a coastline at the Atlantic and a coastline at the Mediterranean. France has a TARWR per capita of 3,379 m 3 yr -1 , maintaining as a country a level that is able to sustain food production currently. Moreover the MDGWI last reported in 2005 for France is 15%, meaning that the resources withdrawn for the country will be replenished. France though has two distinct characters, in the North where there is a high level of precipitation and in the South where there are pockets of arid and semi-arid Mediterranean climate.
The legal framework for water resources management, water supply and sanitation consists of two main laws: The Loi sur l'eau (Water Law) of 3 January 1992, and the Loi sur l'eau et les milieux aquatiques (Water and Aquatic Environment Law) of 30 December 2006. Guidelines for wastewater reuse have been established in 1991 in France and are based on the WHO guidelines, specifically the ''Health guidelines for reuse, after treatment, of wastewater for crop and green spaces irrigation'' (CSHPF), yet establish stricter guidelines for preventing human exposure through contact. The guidelines are almost too restrictive and thus prevent country-wide emergence of reuse (Faby et al., 1999) . 
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Monaco:
Monaco because of its particularly small size and its high population density has not set independent wastewater reuse as a country priority. Due to its particular geographical inclusion inside France, the conditions are similar to those of the Mediterranean region of France.
Malta:
Malta, an island country, has a population of a bit over 415 thousand people. The country has been long experiencing severe water stress. Currently with a TARWR of 122 m 3 / capita / year and the MDGWI last reported in 2000 was 72% (note that in 1990 it was 350%), Malta is facing the most severe natural wastewater scarcity, compared to the rest of Mediterranean countries. Malta has been characterized as an area of drought by the European Union. Malta does not have any permanent streams, lakes or rivers. The water supply problem has always been high up in the priority list of the authorities governing these islands. Wastewater reuse for irrigation has been contemplated as early as 1884. The Sant' Antnin Sewage Treatment Plant (SASTP) was commissioned in 1983, and since then it has been producing water for irrigation (Angelakis, 2003b) . The SASTP was designed to augment the irrigated area on these Islands by 500 ha, since water is indeed scarce. During 1990, plant effluent started to be used at the nearby industrial estate for the washing of garments. SASTP is currently being upgraded to increase reclaimed water production from 7,000 m 3 d -1 to 12,000 m 3 d -1 (Gauci, 1993) .
Italy:
Italy has a population of over 60 million people and has a TARWR per capita of 3175 m 3 yr In Italy a high number of wastewater treatment plants, over 10,000, are in operation and a significant number utilizes tertiary treatment, primarily for treated effluent discharge to rivers. In a limited scale, applications such as landscaping and fire protection have been incorporated in the wastewater reuse gamut (Barbagallo et ) so they are not facing the urgent need to protect their water sources. Most are also newly formed countries that present instabilities in their formation still. There has been little progress made in those countries regarding wastewater treatment and recycling. Since the end of the war because there is an absence of sewage networks and of basic infrastructure the possibility for wastewater treatment and reuse has not been universally established yet. There has been some efforts at establishing guidelines that have not come to fruition yet (Kamizoulis et al., 2005) .
Greece: Greece has a population over 11 million. Greece has a TARWR of 6,596 m 3 yr -1 capita -1 and the MDGWI last reported in 2005 was 12%. The Water stress that this data shows is low. Yet Greece is mostly a mountainous country with uneven water distribution. This unbalance creates water demand in mainland Greece as well. The Greek islands though are often completely devoid of water resources and in the summer months due to tourism have water brought in by boats. Due to this particular geography Greece has a high water stress level in certain regions only. Greece has an uneven water supply with shortages in the summer months so reuse is of interest (Gikas and , classifying Cyprus as a country with no sustainable food production, according to WHO criteria. Moreover the MDGWI last reported in 2010 for Cyprus was 18.4%, meaning that the water withdrawn for consumption in the island cannot be replenished. In Cyprus the average annual precipitation is about 500 mm, 80% of which is estimated to be lost by evapotranspiration. Cyprus has been characterized as a drought area by the European Union (Papaiacovou, 2001 ). , over 20% used for applications other than agricultural irrigation . Tertiary treated effluent is used in golf courses in the area around Limassol (Papaiakovou, 2001). Wastewater is also reused in landscape irrigation .
In Asia:
Turkey: Turkey has a population of almost 72 million. Turkey has a TARWR per capita of 2973 m 3 yr -1 , maintaining as a country a level that is able to sustain food production currently. Moreover the MDGWI last reported in 2005 for Turkey is 18%, meaning that the resources withdrawn for the country overall are safely being replenished. Turkey has 129 plants in operation and approximately 45% of the country's population is being served (Fatta et al., 2005) . The wastewater treatment effluent is mostly discharged in rivers and the sea. It is also being used for irrigation purposes and in forestry. Wastewater reuse for municipal and industrial applications is currently under consideration in Turkey.
Syria:
The Syria has a population of over 20 million. Syria has a small coast on the Mediterranean and is mostly facing the harsh desert conditions of the Middle East region. Syria has a TARWR per capita of 837 m 3 yr -1 , putting Syria as a country dangerously close to 750 m 3 yr -1 , the level below which food production cannot be sustained. Already though it is "water stressed". Moreover the MDGWI last reported in 2010 for Syria was 99%, meaning that most of the water is withdrawn from the country's resources.
Guidelines in Syria for wastewater reuse even in agriculture are being considered (Baza, 2003) .
The wastewater volume reused in Syria, due to the country's severe water scarcity characteristics is large in absolute terms; the output quality is still limited though to secondary treatment and sometimes even primary treatment. Particular health concern poses the reuse of untreated wastewater for irrigation (Saqer, 2005) . Several wastewater treatment plants have been constructed, especially around the bigger cities (Damascus, Aleppo, a.o.) with a potential 400 m 3 yr -1 available for reuse mostly for irrigation. Because of the alarming health conditions caused by the lack of wastewater treatment a number of wastewater treatment plants are in construction by the Syrian government (Bazza, 2003).
Lebanon:
Lebanon has a population of over 4 million. Lebanon has a large percentage of the country on the Mediterranean Sea and its climate is more temperate only facing arid conditions. Lebanon has a TARWR per capita of 1073 m 3 yr -1 , showing that Lebanon is "water stressed". Moreover the MDGWI last reported in 2005 for Lebanon was 19%.
Lenanese guidelines prohibit the reuse of treated wastewater for the growth of crops consumed by humans. Also guidelines for discharge of treated effluents into the sea and surface waters are in existence. New Guidelines in Lebanon for wastewater reuse even in agriculture are being considered (Bdour et al., 2009) The only wastewater treatment plant generating water for irrigation, is Baalbak WWTP where 12000 m3/day are generated (Kamizoulis et al., 2005) . The potential wastewater volume in Lebanon is 640.000 m , the level below which food production cannot be sustained. the MDGWI last reported in 2005 for Palestine was 50%, meaning that resources are withdrawn that cannot be replenished.
The reuse of reclaimed wastewater in Palestine is a major priority confirmed in the Palestinian Water Policy reviewed by the PWA and the Ministry of Agriculture. Guidelines were established by the government for wastewater treatment based on the standards proposed by WHO, although they have not yet been adopted or enforced (WHO, 2006; Mogheir et al., 2005) . It is important to note that in the Middle East and West African Region some Muslims believe that the use of treated wastewater is impure and as so forbidden by Islam. Even though in 1978 a fatwa was issued decreeing that treated wastewater could be considered pure with proper treatment, some people still object to wastewater reuse on religious grounds (McNeil et al., 2009 ).
Sewage collection is limited to urban centers about 35% in West Bank and 65% in Gaza are connected to the sewerage system. The volume of wastewater generated is 50 MCM yr -1 (29 in the West Bank and 21 in Gaza). Of this volume only 1.4 MCM yr -1 is treated in the West Bank. Agricultural use of treated effluents was initially intended in Jabaliah and Gaza City. However implementation failed due to lack of funds and rejection by the farmers of treated wastewater reuse due to cultural and religious beliefs. In Palestine have been constructed a few pilot small-scale wastewater reuse projects. (EMWPC, 2004; EU, 2004 Since 1959 the law defines treated wastewater as an integral part of the water resources for the country. Guidelines for wastewater reuse were established in the seventies after an outbreak of cholera in Jerusalem from untreated wastewater reuse. The guidelines developed in Israel are based on practical applications and establish a precedent for the rest of the world. Regulations and guidelines are updated continuously to reflect findings from current research.
Israel is a model though for the world in terms of its desalination and wastewater recycling and reuse programs. The desert has been transformed through the work of men into fertile land. 75% of treated wastewater is reused, primarily used for agricultural irrigation. The tendency for industry reuse is to recycle the on-site water, as can be seen at the Haifa Oil Refineries, reusing approximately 2.5 MCM yr -1 of treated petrochemical wastewater for cooling purposes. The Dan Region Project provides 0.8 MCM yr -1 of its high quality effluent to several industries along its way. Even though the technology is available and the plants capable of supplying the necessary volume for urban reuses, public acceptance delays possible applications into the far future (Fiedler and Lahav, 2006) .
Africa:
Egypt: Egypt has a population of almost 80 million. Egypt's North borders the Mediterranean while the country's main water supply is from the Nile River. Egypt has a TARWR per capita of 718 m 3 yr -1 , so it is already apparent that food production cannot be sustained. Moreover the MDGWI last reported in 2000 for Egypt was 113%, meaning that most of the resources are withdrawn from the country's resources. Indeed 96% of the country is desert, rains are rare even in the winter and occur only in the north. Oasis and dwells are small and cannot supply for the needs of the areas surrounding them. The country relies on the water carried by the Nile River. the lowest in all Mediterranean countries, and well below 750 m 3 yr -1 so it is already apparent that food production cannot be sustained. Moreover the MDGWI last reported in 200 for Libya is 793%, meaning that Libya has already withdrawn all available resources from its territory.
Despite the dire need of the country for water there are no guidelines for wastewater reuse in Libya.
Less than 10% of the wastewater generated in Libya (546 Mm , well below 750 m 3 yr -1 so it is already apparent that food production cannot be sustained. Moreover the MDGWI last reported in 2001 for Tunisia was 57%, meaning that Tunisia is going to be facing severe water shortage problems in the forthcoming years and decades.
Tunisia has a long history of wastewater reclamation and reuse for irrigation. Guidelines were established in the eighties. Tunisia is among the first countries in the Mediterranean Basin to have established and implemented a wastewater reuse policy.
Tunisian farmers are not only reusing wastewater they are also willing to pay for it. Therefore some of the operational costs are covered. Other applications in Tunisia include golf course irrigation, green belts and hotel landscaping. Lastly wastewater is used for recharging storage reservoir and coastal aquifers reservoirs (Bahri and Brissaud, 1996) .
Algeria:
Algeria has a population of almost 35 million. Algeria has a TARWR per capita of 334 m 3 yr -1 , well below 750 m 3 yr -1 so it is already apparent that food production cannot be sustained. Moreover the MDGWI last reported in 2000 for Algeria was 52%,meaning that Algeria is going to be facing severe water shortage problems in the forthcoming years and decades.
Algerian law prohibits absolutely the reuse of wastewater for irrigation of crops that might be eaten raw, it allows though irrigation of crops fodder crops, pasture and trees (Kamizoulis et 
OVERVIEW OF WASTERWATER REUSE PRACTICES IN MEDITERRANEAN COUNTRIES FOCUSING ON POLICIES, GUIDELINES AND REGULATIONS
In this section the data from the Mediterranean Countries is reviewed in order to draw conclusions for the reuse practices and efficiency of wastewater reuse guidelines.
The overall water stress level, as shown by the water stress index and the combination of the TARWR and MDG indicators, in the European part of the Mediterranean is not as high as in the Asian and African parts. What drives the adoption of wastewater treatment and the push towards reuse is only in part guidelines set up by the European Union through economic measures and penalties imposed to the member states in the South of Europe. The latter shows that guidelines can be as important a driver for change as is the underlying need created by elevated water stress (Angelakis et al., 2007) . Water need is of course the main reason for wastewater recycling and reuse. It Mediterranean countries it is observed a tendency for adoption of wastewater reuse guidelines or for the revision of existing guidelines (Bdour et al., 2009 ).
From section 1, it can be concluded that water stress does not seem to be the indicator for the adoption of wastewater reuse and recycling in countries around the Mediterranean basin, since the countries that have the most severe water scarcity (Figure 1 ) are the ones that have the fewest applications for wastewater recycling and reuse. Table 7 summarizes in which Mediterranean countries exist water reuse regulations and the relative year that those regulations were adopted.
Adoption of wastewater reuse practices does not seem to be independent of the adoption of legislature in each country, although the stage of development of the country itself does play a role in the adoption of wastewater reuse practices. In European Union (EU) countries, because of the financial incentives associated with EU guidelines established in member states, a push for development can be observed. In the non-EU countries the stage of adoption is linked to the state of economic development of the country. In some instances religious concerns prohibit reuse.
CONCLUSIONS:
After considering multiple parameters associated with adoption of municipal and industrial wastewater reuse, such as water supply and scarcity, country and regional parameters, as well as possible applications, we note that adoption is accelerated in countries that have stronger economies and higher water needs. This development is fueled by favorable guidelines and regulations, conversely it is hindered by prohibitive guidelines and regulations put in place for cultural and religious reasons for example. Wastewater reuse for municipal and industrial applications so far remains a whimsical game of culture, perception, religion, available technology and politics.
An increasing trend in wastewater treatment plant construction and planning is evident in almost all the countries of the Mediterranean region. In addition, reuse water standards are in the process of being developed in a way that will clearly take into account the local conditions while reasonably safeguarding the public health.
Wastewater reuse for municipal and industrial applications in Mediterranean countries remains at the beginning stages of adoption
The potential of improvement is open in most Mediterranean Countries as far as wastewater reuse for urban and industrial applications is concerned.
